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ABSTRACT: 

PURPOSE: To estimate a master cylinder fluid pressure without using a fluid 
pressure sensor, by detecting the first brake fluid pressure when locked by 
using car body deceleration, detecting the second brake fluid pressure from the 
first brake fluid pressure and its reducing time, and using the next third 
brake fluid pressure and a pressure increasing time of the second brake fluid 
pressure. 

CONSTITUTION: In an ABS control unit 24, from a wheel speed of wheel 
speed 

sensors 27 to 30, car body deceleration Dvr is used, to detect the first brake 
fluid pressure of brake devices 11 to 14 when locked a wheel. In the second 
fluid pressure detecting means, from the first brake fluid pressure and its 
reducing time, the second brake fluid pressure after reduction is detected. In 
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the third fluid pressure detecting means, the car body deceleration Dvr is used 
to detect the third brake fluid pressure when locked to the next fluid pressure 
control cycle of obtaining the first brake fluid pressure. In a fluid pressure 
estimating means of a master cylinder 18, a pressure increasing time of a 
pressure increasing phase of the second brake fluid pressure is obtained, to 
use the second/third brake fluid pressures and pressure increasing time, so as 
to estimate this fluid pressure. 
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tzm^mmL^mttxm^thmBmi:n^\ s 

3 7*»^y^->^-*. S3 7C0«I«. Mffi^^C 

fct $HS-fey^2 7 3 0*^tti5r±tW^ 

tf). m®<r)\m&Z&^xmtlffl®1}ZWkthiz 

#>xhh. 

[0037] ®J9Mi^Hl7J«ia • • -010-01 1# 
S3 

^a^L^v^tciO^x-X^^L. #7 

j,~x<mwmmmmmm^yxi^ij±^y^ziii 

tLX. 010. 01 l<07o-f-^-F5:#H3too 

K^jitil ( S 5 0 ) . mz7\s-*XA -yf-2 5*^*0 
N*>5*^L ( S 5 1 ) . -ecOfJ£A« No c^fc ^{±S 
5 2^TU^-yL. XU-^fX^-yf-2 5^ON<0 
m*aVr*<E^fiCl (CTttf. 5.0 Kn/H) 
1UTT\ **oMWVl3WI»e« (CTxtf. 7.5 Kb/H) 
WT*»S*^J^-S ( S 5 3 ) . S 5 3<m&fies CO 
t*\i. -Hi'fcWiS*ifc«!irc. ABSS0ffllcOi^*»- 
40 &^3t^S5 2£gT'J;y--:^r£#. S 5 3<^J^*>' 
No c7)t^(iS5 4A^ff^l». 
[0038] S52T'fcL 7x-X77/Pl. a-y^ 
77^Flokl. ^77^Fcnl «/?0fc:y-fe7b? 
it. -e^U^->-rS. <Xt. S5 4T1±. D7?7 
7i7-Flokl*J0*>S*^L. ABS$0fflIiii&1aT. 7 
7^Flokl*>'0<Ot#«S5 5^ffLT. $m3*Vl 
OSjSSDVl (fiL. DVlS0t-t&) #J5f5aiD0 
(0?i.tf. -3G)iaT*>S*^L. -5-^13|^^*Yes 
<0fcS»iS5 6^tT-TS. -H. S54c7)¥!l^A< No 
50 <0t#(iS5 9^tT-fS. 



1 1 

[0039] S55<Dffl5£#Yes <Dt$lt. o-y 

?77/Floklj5f»'lfc-fc«y hSft (S66) . St75 
^Pl#2fc-fcyf$iVt7x-XlI (iiffifttm^x 
-X) (C^fiL (S57) . #£7 x-XHfflfc^tf>g 

20b^ai^?n. (S58> . -ewj^-yrs. £ 
<m&. wswf2 o atH&m>-72 o bum## 

S(fi-f^=0)KMSilS. 
[0 0 4 0] ABS$0fflO&^{i. 75^Flokl=lT 
S54*>£>S5 9'^fi : U 7?7'P1A { 2 
ft'SHftgL (S59) . 7 7^Pl = 2<9fc£»iS6 
O^ffU 77^Pl = 2T^rV^§JiS6 3^ff 
S60TUL X»J yT$Sl*J2-3'fSXU y 
7^L£^ttBsglUT*>5j!pfl£U &fcl?)3*>»i No 
tmfeZtLhtitb. S6 0**A>S5 8'M£fT-rsa>\ * 
ftfclsOjRLT. X'J-yT-sfsSl^L^ffiBsgfc&S 
S6 0<D<fcOS6 1fcfcVvC. 75? r Pl#3£-fe 
y h£iVt7x-XIII (KE7X-X) £3frT£. 
[004 1]&fc, S6 2T<±. 7x-XlII Jflfc^tf) 

X2 0b^ai^$n. *<9& 'J 7x-XII 

i -col m^)vzr20immm (tv*— r<*« 

0) izVmZti. SffA;^2 0b«^fa-f^ 
spfcrca®>£*l&. S5 9Ofl^tC«t0. 75* r Pl# 
2T&^fc§'«i. S5 9<0<R<0S6 3tt>^T, 7 7^ 
Pl#3*>5a»|i|Se3:fU 7 7^Pl = 3<0fc#liS6 
4^frU S6 3<D¥45&&>' No <7)fc&«S6 7^ff 

[0042] S64T-«±. «jSSDV1^3-54' 

3*>tt No fc^$ilSfetoS64*^S6 2^ff-r 
6#\ -Hl£fi9iKLT. «3[gDVl = L£VMtB35fc 

S65trtJV%T. 7 7/PlA>'5t*7 
T7i —XV (SKS)$7i-X) izWtrth. X 
fc. S6 6fcfc^T. 7x-XVfflfcftf>^5g£;h.fci&fl 
Sli6MSffi-^*E/^X2 0 a fc«EE;\W2 0 b fcffl 

0 a&^SEA';PX2 0 bli. H#ttlllfcfiM*8*l& . 

S63<0ffl5g# No <Dfc£tt. S67fc*HvC7 
7^*P l=5**53&>WeU 777*Pl=5c0t^ttS 
6 8a4WtU ±fc» 77:/Pl = 5T&^fc£liS7 
4AcBfft4. 75/Pl = 5«tlKll XU-yX* 
S 1 # 5 - 1 X U >y X$L£ V^fiBszmJi*^*^$ 
*lS (S68) . 

[0 0 4 3] fi*W>3fctt No kfl£S*l6fcft. S6 
8*^S6 6^»ffrS^^0Jgt-r. 7x-XVfc 
t$WC. XUyT$Sl#i#*LT, S6 8*>W&Wfe 
sfc£&fc. S6 9£&W?« 7^Pl#ltC-feyh 
£*VC7x-Xl (igffi7)7x-X) (£WtU **0«t 
^77^Fcnl #lfc-fe y bS*U>. ifcfcl. S70£fc 



(7) ^13^8-104219 

1 2 

nr. 7x-xi^§a4&sw)^s^ia^'>yb^-s^ 

-f-eTl*fJ-b-yhftX^-h$^ X£S71fcg» 
T^>f 7T 1 oa^y MSSIT i iffth&fcZtUd&S 

TpzUTntZli. S7 l*>^>S7 2^ffL. S7 2 

fc*Hvc7x-x i cr>mm®K<o&£.i>tr>mfezti*: 

WmWmmfi. iiEA;WX2 0 a kW&V*f2 0 b 

X2 0ajW^<9T*-x4$T'iBB£*U Sffi^X 
10 2 0b*Jffl#tt®tcft^$*il.. 

[0 044] <5tfc. 7x-XIfc#fr&fcJi. S6 7<9 
ffl^No tOrSJtW. S67*^S74^fi=L. S 
74tJ3^T77XP 1 = 1*>5*^L. 75/P1 
= l<0fc£<i. S75£Mvc. «aygDVl*5. 1-2 
+IS«aSL#^ttB12iaT*>§*«L> gfcj<7>d^ 
fffljgtf No fc S7 5KS7 1^ 
ffU ^ta£EOT§Tpz<7)^Jim S 7 1 frt, S 7 2^ 
^frfScoSrSOig-r. Zti^mOMl-To^z. 7x 
-X I (c^fr®, MMEmiTpzim&th t . S 7 1 
20 C0¥»G£# No t^Sttf)S7 3^^ffi-S. 

[0045] S73-m. y3.-X10JljmmcD%><7ffl 
Wmtm^tK Jtff/N>X2 0afc«EA;l,X2 0b^ 

2 0 ajmjgOrx-r 4 *STW&S*U «EA;P7'2 
Obffm#tfBiZffilfZtl&. mz. S71*>4>S73 
^trTI»W^gOjSLTV^Hfc. S7 5«)Wi&Wfes 
fcSrSfc. S7 6tCfe^T77^Pl**2tC-b y h$ 

-e<0^S5 8^ff-TS. CldLT. ABS»|ffll(7) 
S4&^, 7x-XlK 7x-XlII , 7x-XV % 7x 
30 -XI, 7x-XlK 7x-XIII „ • • -tOJStlSSt 
WtMZE-oXmfZtU S5 3<0«£T-Yes fc^ 
JtO, Xl^-4fX>f •yf-2 5* J OFF(C^o^0-rS 
t. -^ABSmumT-tt (HI 9#!i) . (3i. 
]3±<r>ABsmm\i, 2cH5f6ie9XW-^Ml l<OA 
BSM»*«li:UT»«tto6«. *<m<r>7ls-*m. 
1 2~14fc*tLTt>. ^«{cMtr«^»Rr$^l.. 

[0046] <j?t. *mm%<r>-?x9-v V 

«jeH«lfco^T. SI 2-01 8£#!8L&#^ ® 
l^y*;^0li:L.TglWI>. z\<n~?x?-v 
40 'J y^SffiltSSOSPJi, *HSi«RIT1i. msi* 4 »V- 
ryiZttth 8 m s«OSiJ OS^JSSfcTllff^tlS 

7 x -XII I <7)«BEWS. i^E7x-Xi<7)ti£EMra. 
"fiOaffiLfcV-yrMl. M2. M3^tC»V^Tit^r 

50 [0047] Hl2t5^-J:dfc:. ^2^>f 7/K9«E 
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7 x -XI II g3&B^7)W/CSEPwcl #>\ ffi7i- 
XI II E3«^i£fta£i£jgDVr £ v -y TM 1 tgtffl LX 
m^tLh. WZ. «E7x-XlII &TBfcDW/CiflE 

EPwc2 (J. w/CiftEPwcl *>£>«EfcJ:&«E7>£ 
Ht^l^JtfifcLT. W/CffiEPwcl fc. ?77M2 
fc. «E7x-XIII tt3(tSjEI*<0«ETOTo fcfc 

^iiffii$SATo jfivmstih. &iz. m3-*H?)w& 

E7x-XlII Sft^0W/C?aEPwc3 «E7x 
-XI 1 1 BS^cOmttS&JgDVr Sr-7 y XM 1 fcSffl L 

tfMKtc&Ztizm?*.^ 77 7M3C, W/CfREPwc 
2 . W/D«ffiPwc3 . liE^fSATo SrjgfflLT. M/ 
CiSEPmtfSOrSft*. 

[0048] ft. |5EiE*^«B^HDTo fcJJ. SJBEJffl 

MmB$mTpz£imE.m>m&#2 o a <o0f^ 
f*-f * *£*guc8iWBifaAToifc . siimwia 

(AT-Tpz) fc|gJiffieftf)iil±#2 0 aCOfiffS^XJ-- 

r-f*^s»u^e»^raATo2towT'*i,. o^o. 

-7/TM2. M3tJ. Tx--f4$10 0%fcU:i§£ 

[0049] lit. 7-/TM1, M2, M3HOWC 
IftBJJLTiX. 016<OV>yXMl(i, m«caSVr«0M 

wzx-hzmmmmNr w/c«EPwcfc<9H8 

6. 01 7<9VyTM2J2. «E#2 0b£;frLTW/ 
catEPwc^SE-tSt^^^ttSr^-rtcOT'. 
HfcW/CjSEBEPwcfclJ^Sco^tcJ*!.. W^coJ: 
W/CSEEPwc£ 1 0 OKg/ca 2 *^6 0Kg/cn 
2 tC«Ef£|gHCt±. ( 1 05-8 0) ms<0«E^fH 
SrS-TS^fciSr^l-. I18W77M3I1 J8E#2 
Oafr^-LTliE-rSt^O. }gffcDM/C&EPm<7) 
HIE8tt£*-fi>?>T\ {^^iac. M/CiKEPm 
#12 0Kg/c« 2 <Dfc£ s W/C?KEPwc2r6 0Kg/cii 
2 ^At^^faiiE-rSi:. W/CJREPwc*>*8 OKg 
/ai 2 fc&|>£i:£^. 

[ o o 5 o ] mz. vxt-zsv yymEmgmmwu 

-f-yiz^X. 013^15£#ML&#£J&BJrt 

(S80K S8 lcrmfcZftLXtmyyfFcnl # 
10>£#t<i. 7I-X77/P14 5 T2j frt, r 3j 
^SftLfc^PSW^L ( S 8 2 K -ecofl£*»*Yes ff) 

t&mimvrfrhmitimgwr tfmg-zti ( ss 

3) . iKfc»{*ji&gDVr ^^•yXMltJifflLTW/ 
CjREPwcl #8*3*1 <S 84) . &fcl. SSEJfflSDT 
fclWrf S&fO* 4 7T 2 # 'J -b «y h&X ? - h $ ft 
(S85) , K\zy7?Ft2ifil\iZ*Lv hZtl (S8 



(8) ^F^F8-1 04219 
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6) » *«>»y*-vr4. 

[00 5 1 ] S82<Ofd5&&* No Oi:£»±. S82£>6 

58 7^»fifL. S8 7<0^£fl-LT:7 7:/Ft2aU 
Ofc^Wi. 77/Pl*>' r 3j *^ T5j /^fcUt 

-?i *) «E7 x -Ximj L 
(S88) , -5-c7)^*>'Yes <0fc^li^-f-7T2«0lW 

^fa*^SE«DT mnzti ( ss 9 ) . mzzco 

«EMSDT fc. «E«|gtc«E#2 0b$:|gSrt-S»$« 
*-r -< ifcfcSijrrS i fc-C. «E#2 0 b 
10 £ 1 0 0%gS#L£B*ISfc$^Lfc^B^DTo#if53J: 
3*1 (S90) , ifcfc. 777M2t, W/CSEEPwc 
1 tSE^SDTot5rJ^LTW/CJKEPwc2 

sa<s9i) . -eco&y^-y-fs. 

[00 5 2] S880ffl%tf No cofc£«. S88jH> 

59 2^tfL. 77/Pl*«l'5jH ri j^fl: 
Lfc*^5*\ o£9iME7x-X#|i§4frSftfca^fi| 
£L(S92). ^<0fl£*tYes «0fc ^JiJiEJfflSAT^ 
tWf^-S^)^>f VT 3*^'i J-b -/ h^X^- h 2tl ( S 
93) . mz7y7F&tf\\iZ*L -/VZti (S94) . 

20 -ecO&'J^-y-fS. S92<Of«IS* 1 No Wfc^li. S 
9 5t^ffL. S9 5^J«$-/|-L-C77^Ft3*JlW 

fc^tcasge^^L. ^^t'pi^i'i j*><5> 

r 2 j MEfl:L*:a>5*\ 0tiE7x-X*>'^T t 
tdf&m&L ( S 9 6 ) , cot 

7T 3 f0tt^ffa*^tiE7 x-XcOlfE^iaAT 
(S97) . »CfcS98(CtJ^T» mBfttt 
EMHTpzt. .^liEcot ^WME#2 0 a ^ffiirT^ 
©ISWt^com^^Tx-^ Jt^«StLfc^liEi^A 
Tolfc. «IiE«BS (AT -Tpz) (ClgltiEcOfcjSfcJi 
30 E#2 0a^ga!rr&«'Jffllfl^c0^cOTx-7 i -fltJ 
3mifzmmE$mATo2 ^<1^>ATo1 tATo2«0 

«rc*s*©aaATo*«8as*i. < s 9 8 > . -eco^'j 

[0053] S96<0?J^ No c0fc#(±S99t^ff 
L, 7 ^^P l # r 2 j >K> r 3 j ^-fbL7t*»g*\ 
o£ >)^3ir>f ^;K0«E7x-X*<^i&$iiX:*^ 
ffl^L (S99) . ^<OW^*< No <0t^fiU^->-t 
cofc^tt. luES8 3tPait^ 

f*«argDVr < s 1 0 0 ) . mzznMim 

40 ^JSDVr fcSffl LT W/C&E Pwc3 

nZtl (S 1 0 1), <jCfc. 777M3t> W/CSffi 
Pwc2 , Pwc3 . JiElSraATofcSJHLT. M/CjSE 
Pm*J^?it& ( S 1 0 2 ) . Z<7)i%&^ W/CjgE 

i&pwc2 *^Pwc3 fciiE-r&cotg-rsiiE^iatpti 

[0 0 54]7-y7M3^fl&J:d(C. M/C?SEP 

m*»-Sv^«fc\ liEi^ia*^i<=3:S^t*»^>. w/ 

caffi$rPwc2 *^p«c3 wmthMzmttmsER 

50 S**tME^SAToi:^SM/CjgEPm*«. |^g<0-?X 



1 5 

tc. w/c?8EPwc3 *»\ mtcoXoiztmUzM/C 
Sffi P m(C<3{3^LV^*^5gL ( S 1 0 3 ) . Pwc 
3 ^PmTfcSfcffl^LTt^tHi. 7?XFt2, Ft3 

^tocjt7 (si 04) . iXKmf-^y 

*/U9ABSiB18P£*rrS-li:6$fc. 77/P1, Flo 
kl. Fail ^01:^7 h$*U -eo&'J^-y-r 

fttf&T-f 8. S 1 0 3<Dffl5g* { No 
S 1 0 6 fcfc 7 ?XFt2. Ft3*gt(C Ot'J-byh 
3*U 1 0 7K:mvCW/C?ftEPwcl *<W/C 

JSEPwc3 TB*8U6*U -e<7)&S8 5A4£*TU S 
8 5W&*^liatCti9ig3ft?>£ t fc&S. 
[ 0 0 5 5 ] <fcfc . tLkHBB U: A B SSlffll^ffl to 
WC. £35*fcl?)7V-*gMl 1£0«CLT. 019 

Lti7u-*cWfctm* tctiff l . mkmv 1 

Floklfr'lfc-fey YZtl. *<59l$SJtaa>£ABS{BIffl! 

[0056]»:t. lulfeiwxy yr$sit$iSi«3[ 

SDVlt,{p\ &a«iH«IL£^tefc* { Jt&3*U 7i- 
X0*>£>7x-XIH;:^M£*U XW-*j£ffli, i££E 
S<7)l^W;:&#3;fT.£ .X^^Sl^ 2 - 3 + 
fgx'J-y^L^fflBsgiDffiWSi:. 7x-XlI 
*»£>7x-XlII (8EE7x-X) ic^ffU -e<0^ 

3[JgDVl*JL#^ffiB35 (0G) iT'fiT-r^t. 7x 
-XIII K7x-XV (8JE&&ft7x-X) 

[0 0 5 7] \lc7)7x-XVfcfcV%TXU>y7^S 1# 
XFcnl fr'lfc-feyh^fU ABSiHflUi. ^tdA' 

H>m2-<M?MzWrt'l>. zcot*. &!HWfc:7x- 
XI (JgE7x-X) tc^fifU 7x-Xl^co^frtt 

^y>^$tix:^iiffii$HTpz£Ofa, xi— * 

EtfJ: 9im^I!X&* fcJbJU/CV*< . i a LT, 
SS21M ^i^oWfBftfctivvai, Xb-^flEE** 

[0058] SB21M ^/Hil&fcfcwcii. SflJ 

&j£i§#gffiM u #tfes£3*u mtawM u 

L^^fi* 5 . r-X;l^TB2. TB3fcSo*WCg5£S 
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1 6 

*i«.<o-e. ^ff«Jstci5t^a^^xix-df?aflE<^i» 

7x-XV£fcWC\ *'J-y7"?£Sl#l,#^ffiBszJ: 
O^V^i: £te353-«M :7/K7>7 x-Xl fc^frTS. 

[0059] ZZX\ *ra«OABS$(ffllfc:iJV^T«. A 
BSJIJWIItT'ft. 5frf. B5fil#0.yXr6fc#<?>* 
tt«3rjgDVr V«yTMlfc*^XU-^?REPwcl 
SrSBarTS. *<7>XW-*?ffiPwcl fc. «BE7 
x-XtO«E^H3DTot . V y7M2fc*^SflEj^0X 
10 W-*SffiPwc2 ^«l»rrS. iKfc. -f^Xl^rftE 
Pwc2 SrtiE-ri.liftl^ATo^*i6. *cO«ff®fcB5 
lil*«D»/^-ri,t#<7)m«C«aLKDVr fcVyXMlfc 
*^XU-^rfflffiPwc3 XV-*?g£EPwc2 

7U-*?KEPnc3 iME«FraATofc$-7>yXM 
3tcSfflLT. ^^-^'JyXaffiPmSrft^tS. 

[0060] dOidtcLT. 4ffr7>SKismi&av 1~ 

V4 zm*imt u a b s®iffiifct><ts«E^m > *i 

BSHS^&gffifSi: , VyTMl, M2, 3 

vx^-^uy^jKEPmSrjts-rs/^. affi-fey^ 
w«tj&*-iit**r&4. *i/c, xi^-^tkepwc 

3 A<vx^->''jyXfgEPmtc{Jt3^L<'j:ofc^ 
T\ ABS©lfflI5:i»T-rS^». AB SSJffllftTW^* 

iswll a b s«i«3&^ittfc»Tc* * . jyjboj d 

fcltS Ltvx^-y y > riKE P m«i. A b s«m<o 

h. mm. vx^-v-'jyxa£EPmt:i5tT. liff 
7 x-x^^jiffias^iraug^^^iiffiaLS^^ 

30 [oo6i]^. mammnzii^6&mmim^& 
m. mmt*mamn®mmt-mzni-ti><r>x\ zti 
im<r)n«<r>ijmxmw.-thXoizm&Lxt>£<. t 
ti. m&7]s-mE*iEtim.iz®mtzioizm 

fifeLTtJ:<. itc. miiffi7x-X^WSTpz^^ 

3t. fflev-yTMl. M2, M3ti-CTS:^-tt><OT. 
«BE# J ?^E#<^ttt:i5t/v:V yX*<Sffl$ti.S. * 

40 

[W^tS#^iKBH] 

[01 ] ^fl^wllife^tc^Sm^Ty^X^ y KX 
I— ^fSS^)lfB£0XJ>S. 

[02 ] Y-7v-*wm>*A viv-^-v 

[03 1 ^mmmmtmmm-yj^-i-xoyu-^ 
v-hx-i)&. 

[04 ] mvmmcr>m&mw7j\^i-><7)yv- 

**-YX'hh. 
50 [05] mfrjlffiEfiOV -/ T<D®mX'b& . 



1 7 

X'hh. 

[08] ^mmL^m^m&Ltz'r-y^commT 

[09] ffl&Lt ^WffiEr-7)UmmT$> h . 

[0io] ^mm^\a,tivmmzf)v-^ycoya-^ 
[0113 mm^\&h'mm7)v-*><?>7u-+ 
[012] vzf-isvyrwmBzmmwitim 

HH0T&S. 

[01 3] -7X^-^'jy^?Sfflt^l«iw;i— i-yco 
[014] vx^-^'j>^?ftffltSSOffli<o;u— ^->co 
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[01 5] vx9~isV>?fflE.m5m®<7))V-- +y<r> 

70-ft- hOS&T'&S. 
[01 6] -?»/TMl(7>&0C£>£>. 
[017] •7-yrM2«Oj$0Ti)S. 
[018] V /TM3iOS0Cfci,. 
[019] ry+X* "/ V7l'-*m®<r>®ftf4J*1~ 
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1. 2 
3. 4 
1 1-14 
1 5 
24 

27-30 



tola (mm) 
ma (mm) 

AB S$llftbL— -y h 

mkm-tyy- 



[0i] 



[05] 




[08] 





BI2 


Bts 


B35 


BS2 


HM 


1 


-1.5G 


95 


% 


OC 


95 % 


HM 


2 


-1.5G 


90 


% 


0G 


90 96 


HM 


3 
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85 


* 


0G 


85 % 
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-LOG 


95 


X 


OG 


© * 
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90 
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OG 
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-LOG 


85 


% 


OG 


85 96 
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95 


% 


OG 


95 X 
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90 


« 


OG 


90 % 


LM 


3 


-(LSG 
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% 


OG 


ffi X 



3 Mu 



[07] 



Fak 




mm vr 


mam*?*-* 








HM 1 


1 


/ 


*** 


HM 2 






&** 


HM 3 








HM 1 




3 


+ a* 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to what enabled presumption of the master 
cylinder fluid pressure of a master cylinder especially about the antiskid-brake equipment 
of a car. 
[0002] 

[Description of the Prior Art] In order to control the lock of the wheel at the time of 
braking of a car and to secure braking nature conventionally, various antiskid-brake 
equipments which control brake fluid pressure based on car body speed and wheel speed 
are put in practical use. With this antiskid-brake equipment, the brake fluid pressure of a 
front wheel by two lines of right-and-left independence Moreover, although brake fluid 
pressure is adjusted so that the control bulb for fluid pressure control (a boost bulb and 
reducing valve) may be prepared in the brake fluid pressure system which controls the 
brake fluid pressure of a rear wheel by one line which carried out right-and-left 
integration, or two lines of right-and-left independence and the slip ratio of a wheel may 
serve as desired value through the control bulb That of two or more cycle ********** i s 
common in the predetermined fluid pressure control cycle which carries out two or more 
cycle ******** of the predetermined fluid pressure control cycle which consists of a 
boost phase, a boost maintenance phase, a reduced pressure phase, and a reduced pressure 
maintenance phase, or consists of a boost phase and a reduced pressure phase. 
[0003] Here, the brake fluid pressure (fluid pressure of a wheel cylinder) in antiskid- 
brake equipment is generated from the master cylinder fluid pressure generated in a 
master cylinder. However, since master cylinder fluid pressure is proportional to the 
treading-in force of breaking in a brake pedal, it is not easy to presume this master 
cylinder fluid pressure, and the actual condition is that the master cylinder fluid pressure 
presumption technique is not proposed at all. When the fluid pressure sensor which 
detects master cylinder fluid pressure is formed, the brake fluid pressure which changes 
through the reduced pressure and the boost in an antiskid control is presumed through 
data processing and brake fluid pressure becomes low rather than master cylinder fluid 
pressure, the antiskid-control equipment which terminates an antiskid control is indicated 
by JP,2-3564,A. 
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[0004] 

[Problem(s) to be Solved by the Invention] Since an expensive fluid pressure sensor is 
needed with antiskid-control equipment given in said official report although master 
cylinder fluid pressure is easily detectable in order to form the fluid pressure sensor 
which detects master cylinder fluid pressure, it is disadvantageous in manufacture cost. If 
master cylinder fluid pressure can be presumed, since it will become possible temporarily 
to be able to utilize for a setup of boost time amount, a setup of a boost rate, etc. in a 
boost phase, or to be able to use effectively for the termination judging of an antiskid 
control etc., and to raise the precision and the dependability of an antiskid control, 
without using a fluid pressure sensor, the actual condition is that establishment of a 
master cylinder fluid pressure presumption technique is demanded strongly. The purpose 
of this invention is offering the antiskid-brake equipment of the car whose presumption 
of master cylinder fluid pressure was enabled into an antiskid control, without using a 
fluid pressure sensor. 
[0005] 

[Means for Solving the Problem] A wheel speed detection means by which invention of 
claim 1 detects the rotational speed of a wheel, and a fluid pressure adjustment means to 
adjust the brake fluid pressure of a front wheel and a rear wheel, In the antiskid-brake 
equipment of the car equipped with an antiskid-control means to control a fluid pressure 
adjustment means so that brake fluid pressure changes based on the wheel speed detected 
with the wheel speed detection means in the fluid pressure control cycle which contains a 
boost phase and a reduced pressure phase at least A car-body-speed operation means to 
calculate car body speed from the wheel speed detected with the wheel speed detection 
means, A 1st fluid pressure detection means to detect the 1st brake fluid pressure in case 
car-body deceleration is searched for in response to said car body speed and a wheel 
locks using this car-body deceleration, A 2nd fluid pressure detection means to find the 
reduced pressure time amount of the reduced pressure phase which decompresses said 1st 
brake fluid pressure, and to detect the 2nd brake fluid pressure after reduced pressure 
from the 1st brake fluid pressure and reduced pressure time amount, A 3rd fluid pressure 
detection means to detect the 3rd brake fluid pressure in case a wheel locks in the next 
fluid pressure control cycle of the fluid pressure control cycle which searched for car- 
body deceleration in response to said car body speed, and asked for the 1st brake fluid 
pressure using this car-body deceleration, The boost time amount of the boost phase 
which boosts said 2nd brake fluid pressure is found, and it has a master cylinder fluid 
pressure presumption means to presume master cylinder fluid pressure, using the 2nd 
brake fluid pressure, the 3rd brake fluid pressure, and boost time amount. 
[0006] When the 3rd brake fluid pressure reaches near [ where invention of claim 2 
searched for said antiskid-control means with the master cylinder fluid pressure 
presumption means in invention of claim 1 ] the master cylinder fluid pressure, it is 
constituted so that control of a fluid pressure adjustment means may be ended. 
[0007] It is characterized by invention of claim 3 having the map on which said 1st fluid 
pressure detection means set up beforehand car-body deceleration and the correlation of 
brake fluid pressure in invention of claim 1. It is characterized by invention of claim 4 
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having the map on which said 2nd fluid pressure detection means set up beforehand the 
correlation of brake fluid pressure and reduced pressure time amount in invention of 
claim 3. 

[0008] Invention of claim 5 is the map on which said 3rd fluid pressure detection means 
set up beforehand car-body deceleration and the correlation of brake fluid pressure in 
invention of claim 3, and is characterized by having said map of the 1st fluid pressure 
detection means, and a common map. It is characterized by invention of claim 6 having 
the map on which said master cylinder fluid pressure presumption means set up 
beforehand master cylinder fluid pressure, brake fluid pressure, and the correlation of 
boost time amount in invention of claim 4. 
[0009] 

[Function and Effect of the Invention] In invention of claim 1 , a wheel speed detection 
means detects the rotational speed of a wheel, a fluid pressure adjustment means adjusts 
the brake fluid pressure of a front wheel and a rear wheel, and an antiskid-control means 
controls a fluid pressure adjustment means so that brake fluid pressure changes based on 
detection wheel speed in the fluid pressure control cycle which contains a boost phase 
and a reduced pressure phase at least. A car-body-speed operation means calculates car 
body speed from detection wheel speed. The 1st fluid pressure detection means detects 
the 1st brake fluid pressure in case a wheel locks using the car-body deceleration 
searched for from car body speed. The 2nd fluid pressure detection means finds the 
reduced pressure time amount of the reduced pressure phase which decompresses the 1st 
brake fluid pressure, and detects the 2nd brake fluid pressure after reduced pressure from 
the 1st brake fluid pressure and reduced pressure time amount. The 3rd fluid pressure 
detection means detects the 3rd brake fluid pressure in case a wheel locks in the next 
fluid pressure control cycle of the fluid pressure control cycle which asked for the 1st 
brake fluid pressure using the car-body deceleration searched for from car body speed. A 
master cylinder fluid pressure presumption means finds the boost time amount of the 
boost phase which boosts the 2nd brake fluid pressure, and presumes master cylinder 
fluid pressure using the 2nd brake fluid pressure, the 3rd brake fluid pressure, and boost 
time amount. In addition, brake fluid pressure is the fluid pressure of a wheel cylinder. 
[0010] Since brake fluid pressure in case a wheel locks is in car-body deceleration and 
proportionality, the 1st fluid pressure detection means and the 3rd fluid pressure detection 
means utilize the property, and detect brake fluid pressure. Since the reduced pressure 
property when decompressing the brake fluid pressure of a certain pressure has the 
relation decided from the brake fluid pressure and reduced pressure time amount, the 2nd 
fluid pressure detection means utilizes the reduced pressure property, and detects the 2nd 
brake fluid pressure. Since the boost property when boosting the brake fluid pressure of a 
certain pressure has the relation decided from the brake fluid pressure, the brake fluid 
pressure after a boost, master cylinder fluid pressure, and boost time amount, a master 
cylinder fluid pressure presumption means utilizes the boost property, and presumes 
master cylinder fluid pressure. 

[001 1] As mentioned above, wheel speed detected with a wheel speed detection means 
can be made into basic information, and master cylinder fluid pressure can be presumed 



h g eg b eb eg e e 



based on operation information, such as reduced pressure time amount, boost time 
amount, etc. in the case of brake fluid pressure control, or the information on two or more 
maps. And since master cylinder fluid pressure can be detected without using a fluid 
pressure detection sensor, it is advantageous in manufacture cost and can utilize for 
utilizing suitably for the control in an antiskid-control means the master cylinder fluid 
pressure presumed as mentioned above, and raising control precision and dependability. 
[0012] In invention of claim 2, although the same operation and effectiveness as claim 1 
are done so, since an antiskid-control means ends control of a fluid pressure adjustment 
means when the 3rd brake fluid pressure reaches near the master cylinder fluid pressure 
for which it asked with the master cylinder fluid pressure presumption means, it can opt 
for the control termination simply and rationally. 

[0013] In invention of claim 3, although the same operation and effectiveness as claim 1 
are done so, since it has the map which set up beforehand car-body deceleration and the 
correlation of brake fluid pressure, data processing simplifies and said 1st fluid pressure 
detection means can detect the 1st fluid pressure with a sufficient precision. In invention 
of claim 4, although the same operation and effectiveness as claim 3 are done so, since it 
has the map which set up beforehand the correlation of brake fluid pressure and reduced 
pressure time amount, data processing simplifies and said 2nd fluid pressure detection 
means can detect the 2nd fluid pressure with a sufficient precision. 
[0014] In invention of claim 5, although the same operation and effectiveness as claim 3 
are done so, said 3rd fluid pressure detection means is the map which set up beforehand 
car-body deceleration and the correlation of brake fluid pressure, and since it has said 
map of the 1st fluid pressure detection means, and a common map, it can attain 
communalization of a map. In invention of claim 6, although the same operation and 
effectiveness as claim 4 are done so, since it has the map which set up the correlation of 
boost time amount beforehand, data processing can simplify and said master cylinder 
fluid pressure presumption means can presume master cylinder fluid pressure to be 
master cylinder fluid pressure and brake fluid pressure with a sufficient precision. 
[0015] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
First, the brake system of this car is explained. As shown in Fig. 1, a coupled driving 
wheel and the rear wheels 3 and 4 on either side are used as a driving wheel for the front 
wheels 1 and 2 on either side, and the car concerning this example is constituted so that 
the output torque of an engine 5 may be transmitted to the rear wheels 3 and 4 on either 
side through a driveshaft 7, a differential gear 8, and the driving shafts 9 and 10 on either 
side from an automatic transmission 6. A wheel, the disks 1 la- 14a which rotate in one, 
and supply of braking pressure are received in each wheels 1-4, the brake gears 11-14 
which consist of calipers 1 lb- 14b which brake rotation of these disks 1 la- 14a are formed 
in them, respectively, and the brake control system 15 which operates these brake gears 
1 1-14 is formed in them. 

[0016] This brake control system 15 has the booster 17 which increases the treading-in 
force of the brake pedal 16 by the operator, and master Schiling 18 who generates the 
braking pressure according to the treading-in force which increased with this booster 17. 
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The braking pressure supply line 19 for front wheels from this master Schiling 18 
branches for two paths. Branching braking pressure Rhine 19a and 19b for these front 
wheels is connected to the calipers 1 la and 12a of the brake gears 1 1 and 12 of the front 
wheels 1 and 2 on either side, respectively. In braking pressure Rhine 19a which leads to 
the brake gear 1 1 of the forward left ring 1 Also to braking pressure Rhine 19b which the 
1st bulb unit 20 which consists of electromagnetic boost valve 20a and same 
electromagnetic pressure-reducing-pressure-control- valve 20b is formed, and leads to the 
brake gear 12 of the forward right ring 2, electromagnetic boost valve 21a, The 2nd bulb 
unit 21 which consists of electromagnetic pressure-reducing-pressure-control-valve 21b 
is formed. 

[0017] On the other hand, the 3rd bulb unit 23 which consists of electromagnetic boost 
valve 23a and electromagnetic pressure-reducing-pressure-control-valve 23b is formed in 
the braking pressure supply line 22 for rear wheels from the master cylinder 18. After 
this, the rotational application braking pressure supply line 22 branches for two paths by 
the downstream of the 3rd bulb unit 23, and branching braking pressure Rhine 22a and 
22b for these rear wheels is connected to the calipers 13b and 14b of the brake gears 13 
and 14 of the rear wheels 3 and 4 on either side, respectively. The 1st channel to which 
this brake control system 15 carries out adjustable control of the braking pressure of the 
brake gear 1 1 of the forward left ring 1 through the 1st bulb unit 20, The 2nd channel 
which carries out adjustable control of the braking pressure of the brake gear 12 of the 
forward right ring 2 through the 2nd bulb unit 21, the 3rd channel which carries out 
adjustable control prepares the braking pressure of both the brake gears 13 and 14 of the 
rear wheels 3 and 4 on either side through the 3rd bulb unit 23 — having — these the 1- 
the 3rd channel carries out mutually-independent and is controlled. 
[0018] The ABS control unit 24 which controls the 3rd channel is formed, said brake 
control system 15 — the 1- this ABS control unit 24 The brake signal from the brake 
switch 25 which detects ON/OFF of a brake pedal 16, The rudder angle signal from the 
rudder angle sensor 26 which detects a handle rudder angle, and the wheel speed signal 
from the wheel speed sensors 27-30 which detect four rotational speed of 1-4, 
respectively are received. By outputting the braking pressure control signal according to 
these signals to the 1st - the 3rd bulb units 20, 21, and 23, respectively The 1st - the 3rd 
channel carry out [ all / channel ] for every channel, and antiskid-brake control 
(henceforth ABS control) which controls the lock and skid of the front wheels 1 and 2 on 
either side and rear wheels 3 and 4 is performed. 

[0019] The ABS control unit 24 gives damping force to front wheels 1 and 2 and rear 
wheels 3 and 4 with the braking pressure according to the condition of a slip by 
controlling by duty control the pressure reducing pressure control valves 20b, 21b, and 
23 b which consist of boost valves 20a, 21a, and 23 a which consist of a duty solenoid 
valve in the 1st - the 3rd bulb units 20, 21, and 23 based on the wheel speed detected by 
the wheel speed sensors 27-30, and a duty solenoid valve, respectively. In addition, the 
brake oil discharged from each pressure reducing pressure control valves 20b, 21b, and 
23b in the 1st - the 3rd bulb units 20, 21, and 23 is returned to reservoir tank 18a of a 
master cylinder 18 through the drain line besides illustration. 
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[0020] Since a braking pressure control signal is not outputted from the ABS control 
knitting 24, reducing valves 20b, 21b, and 23b are closed-held like illustration in an ABS 
non-control state, respectively and open maintenance of the boost valves 20a, 21a, and 
23a is carried out, respectively The braking pressure generated in the master cylinder 18 
according to the treading-in force of a brake pedal 16 is supplied to brake gears 1 1-14, 
and the damping force according to such braking pressure is directly given to front 
wheels 1 and 2 and rear wheels 3 and 4. 

[0021] The detecting signal of the wheel speed sensors 27-30, the detecting signal of the 
rudder angle sensor 26, the detecting signal of the brake switch 25, etc. are supplied to 
the ABS control knitting 24. The ABS control knitting 24 The waveform shaping circuit 
which shapes the detecting signal from a sensor or switches in waveform if needed, The 
A/D converter, input output interface which carry out the AD translation of the various 
detecting signals if needed, It consists of a drive circuit for a microcomputer, a boost 
valve, or a reducing valve, two or more timers, etc. to ROM of a microcomputer A 
control program, a table, a map, etc. of antiskid-brake control and the various control 
which accompanies it are stored beforehand, and various work-piece memory is prepared 
in RAM. 

[0022] Next, when the outline of ABS control is explained, it is based on the wheel speed 
VI -V4 detected by the wheel speed sensors 27-30, and they are the deceleration DV 1 for 
every wheel - DV4. And acceleration AV1-AV4 It computes, respectively. In this case, 
after doing the division of the difference of a value by sampling period deltat (for 
example, 8ms) this time to the last value of wheel speed, the value which converted that 
result into gravitational acceleration is updated as this acceleration thru/or deceleration. 
[0023] Moreover, a transit road surface judges whether it is a bad road by predetermined 
bad road judging processing. In this case, the wheel acceleration or wheel deceleration of 
coupled driving wheels 1 and 2 counts the count which becomes more than a 
predetermined bad road judging threshold between predetermined periods, when that 
count is below a predetermined value, the bad road flag Fak is set as 0, and when that 
count is larger than a predetermined value, the bad road flag Fak is set as L Although 
ABS control is performed for every channel, the wheel speed of each ring and the road 
surface friction status value Mu for every channel calculate it, and the false car body 
speed Vr common to three channels calculates it using these data. Since the slip ratio of 
each ring is calculated by this example slip ratio =( wheel speed / false car body speed Vr) 
xlOO, slip ratio becomes small, so that the deflection of the wheel speed to car body 
speed Vr becomes large, and the slip inclination of a wheel becomes large. 
[0024] Next, although explained referring to the flow chart of drawing 2 by making 
control to the 1st channel into an example about the main routine of antiskid-brake 
control of each channel, the sign Si in a flow chart (i= 1, 2, 3 ..) shows each step. In 
addition, this main routine is processing performed by every predetermined minute time 
amount (for example, 8ms). various signals (a brake SW signal, wheel speed VI) read 
first — having (SI) — a degree - the brake switch 25 — ON ******„ judging (S2) - the 
judgment No it is — sometimes A return is carried out, when the brake switch 25 is ON, 
the road surface friction status value Mu calculates (S3), then the false car body speed Vr 
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calculates, a control threshold is set as (S4) and a degree (S5), then control signal output 
processing is performed (S6), and a return is carried out after that. 
[0025] Data processing of the road surface friction status value Mu ... Various signals 
(Flag Fabs and wheel speed VI) are read into the drawing 3 reference beginning (S10), 
and then it is Flag Fabs. It judges whether it is 1 (SI 1). this flag Fabs the 1- what is set to 
1 when it is 1 any of the lock flags Flokl-Flok3 of the 3rd channel they are — it is — 
judgment of S 1 1 No it is — the road surface friction status value Mu is set as Mu=3 which 
show a high friction condition (SI 2), and carries out the return of the time after that, flag 
Fabs the time of being 1 — the deceleration DV of the forward left ring 1 -20G — fossete 
no - judging (SI 3) — the judgment — Yes it is — sometimes From 10G, the acceleration 
AV of the forward left ring 1 judges whether it is size (SI 4), is set as Mu=l the road 
surface friction status value Mu indicates a low friction condition to be by the judgment 
at the time of acceleration AV<=10G (SI 5), and carries out a return after that. 
[0026] the time of decelerating DV Acceleration AV when it is not -20G> 10G — 
acceleration AV>20G ******— judging (SI 6) — the judgment — Yes it is — the road 
surface friction status value Mu is set as Mu=3 which show a high friction condition 

(51 7) , and, sometimes, carries out a return after that. The judgment of SI 6 No The road 
surface friction status value Mu is set as Mu=2 which show an inside friction condition 

(51 8) , and, sometimes, carries out a return after that. The road surface friction status 
value Mu about the 1st channel is presumed every interpositio based on whenever 

[ acceleration-and-deceleration / of wheel speed VI ] at the time of minute as mentioned 
above, and it is stored, updating in memory, in addition — although a road surface friction 
condition is similarly presumed about the 2nd and the 3rd channel — following and the 1- 
the road surface friction status value of the 3rd channel — Mu (1) Mu (2) Mu (3) ** — it 
indicates. 

[0027] Data processing of the false car body speed Vr ... If data processing of drawing 4 , 
referring to drawing 5 , next the false car body speed Vr of the 1st channel is explained 
the beginning — various signals (wheel speed VI -V4, the friction status value Mu (1), Mu 
(2), and Mu (3) — ) The last car body speed Vr is read (S20), then, the highest wheel 
speed Vwm calculates out of wheel speed VI -V4 (S21), and then it is sampling period 
deltat of the highest wheel speed Vwm. Highest wheel speed variation deltaVwm of a hit 
calculates (S22). Next, the car-body-speed correction value Cvr corresponding to the 
friction status value Mu (minimum value of Mu (1), Mu (2), and the Mu(s) (3)) is read 
from the map shown in drawing 5 (S23), and highest wheel speed variation deltaVwm 
has it judged next whether it is below the car-body-speed correction value Cvr (S24). 
[0028] If judged with wheel speed variation deltaVwm being below the car-body-speed 
correction value Cvr as a result of the judgment, the value which carried out car-body- 
speed correction value Cvr subtraction from the last value of car body speed Vr will be 
transposed to a value this time (S25). So, car body speed Vr will decrease with the 
predetermined inclination according to the car-body-speed correction value Cvr. The 
value which, on the other hand, subtracted the highest wheel speed Vwm from the false 
car body speed Vr when wheel speed variation deltaVwm was larger than the car-body- 
speed correction value Cvr (when change with the excessive highest wheel speed Vwm is 
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shown) is the predetermined value VO. ****** above is judged (S26). 
[0029] That is, when it shifts to S25 when it is judged whether a big aperture is between 
the highest wheel speed Vwm and car body speed Vr and there is a big aperture, and 
there is no big aperture between the highest wheel speed Vwm and car body speed Vr, 
the highest wheel speed Vwm is transposed to car body speed Vr (S27). In this way, the 
false car body speed Vr of a car is updated every moment according to each wheel speed 
VI -V4. In addition, the operation of the false car body speed Vr is data processing 
common to channel [ 1st ] - the 3rd channel. 

[0030] Control threshold setting processing ... Referring to drawing 6 - drawing 9 , next 
control threshold setting processing are explained with reference to drawing 6 - drawing 
9 . First, various signals (car body speed Vr, the friction status value Mu (1), Mu (2), Mu 
(3), Flag Fak, the rudder angle theta) are read (S30), next it sets to S3 1. As shown in 
drawing 7 , from the table TB 1 made into a parameter, a vehicle speed region, the road 
surface friction status value Mu, and the bad road flag Fak The friction status value Mu 
and car body speed Vr The run state parameter to which it responded is chosen, the 
various control thresholds according to the selected run state parameter are set up based 
on the table TB 2 of drawing 8 , and it stores in work-piece memory. 
[0031] However, as friction status value Mu applied to the table TB 1 of drawing 7 , the 
minimum value of friction status value Mu(l) -Mu(4) is applied, for example, when the 
friction status value Mu is 1, and car body speed Vr is a medium-speed region, the run 
state parameter LM2 is chosen. On the other hand, by bad road flag Fak=l, in a bad road 
condition, as shown in drawing 7 , the run state parameter according to car body speed Vr 
is chosen. That is, at the time of bad road transit, fluctuation of wheel speed is large, and 
it is because there is an inclination for road surface coefficient of friction to be presumed 
small. 

[0032] Phase II to the 1-2 middle decelerating threshold B 12 for the change-over judging 
to Phase II from the phase [ in / as various control thresholds / as shown in a table TB 2 
here / drawing 19 ] I, and phase III The 2-3 middle slip ratio threshold Bsg for a change- 
over judging, phase III from - the 5-1 slip-ratio threshold Bsz for the change-over 
judging to Phase I etc. is set up for every run state parameter, respectively from the 3-5 
middle decelerating threshold B35 for the change-over judging to Phase V, and Phase V. 
[0033] In order to reconcile the braking engine performance at the time of a high friction 
condition, and the responsibility at the time of a low friction condition, the decelerating 
threshold which influences damping force greatly is set up so that the friction status value 
Mu becomes small, and 0G may be approached. In the example of a table TB 2, when a 
run state parameter is LM2, -0.5G, 90%, and 0G and 90% are read, respectively as the 1- 
2 middle decelerating threshold B 12, the 2-3 middle slip ratio threshold Bsg, the 3-5 
middle decelerating threshold B35, and a 5-1 slip-ratio threshold Bsz. 
[0034] next, the friction status value Mu (here Mu=Mu (1)) judges whether it is 3 (S32) — 
No the time ~ S34 - shifting ~ Yes Sometimes, the bad road flag Fak judges whether it 
is 0 (S33). At the time of bad road flag Fak=0, the absolute value of the rudder angle 
theta detected by the rudder angle sensor 93 judges whether it is less than 90 degrees 
(S3 4), and amendment processing of a control threshold according to the rudder angle 
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theta is performed at the time of absolute value >=90 degree of the rudder angle theta 
(S3 5). Amendment processing of this control threshold is performed based on the control 
threshold amendment table (table TB 3) illustrated to drawing 9 , and carries out a return 
after that. 

[0035] In the table TB 3 of drawing 9 , while the value which added 5 % to the 2-3 
middle slip ratio threshold Bsg and the 5-1 slip-ratio threshold Bsz, respectively is set up 
as the last threshold in order to secure steering nature when a handle control input is large 
when it is not the bad road of low friction, inside friction, and high friction, other 
thresholds are set up as the last threshold as they are. In order to secure running-the- 
whole-distance nature when a handle control input is small at the time of the bad road 
(flag Fak=l) of high friction, the value which subtracted 5 % from the 2-3 middle slip 
ratio threshold Bsg and the 5-1 slip-ratio threshold Bsz, respectively is set up as the last 
threshold. Next, the judgment of S34 is Yes. Each control threshold is set up as a control 
threshold as it is, respectively, and, sometimes, carries out a return. 
[0036] On the other hand, by S33, when it judges with bad road flag Fak=l In S36, it is 
based on the bad road flag Fak and the rudder angle theta on the table TB 3 of drawing 9 . 
Amendment processing whose value which subtracted 5 % from the 2-3 middle slip ratio 
threshold Bsg and the 5-1 slip-ratio threshold Bsz, respectively sets up as a control 
threshold only at the time of theta< 90 degrees of rudder angles is performed, next it sets 
to S3 7. Based on a table TB 3, amendment processing which sets up the value which 
subtracted 1.0 G from the 1-2 middle decelerating threshold B 12 as a control threshold is 
performed, and a return is carried out from S3 7. Since wheel speed sensor 27—30 tend to 
produce incorrect detection in the case of a bad road, amendment of S37 is for delaying 
the responsibility of control and securing good damping force. 

[0037] Control signal output processing ... A phase is set up with refer to drawing 10 - 
drawing 1 1 , next various control thresholds, and it explains, referring to the flow chart of 
drawing 10 and drawing 1 1 by making the 1st channel into an example about control 
signal output processing which outputs the braking control signal of each phase to a boost 
bulb or a reducing valve. First, various signals required for the following data processing 
are read (S50). next, the brake switch 25 - ON ****** - judging (S51) - the judgment 
No it is - pass S52 at the time — a return being carried out, and, when the brake switch 
25 is ON Car body speed Vr is below the predetermined value CI (for example, 5.0 
Km/H), and wheel speed VI judges whether it is below a predetermined value (for 
example, 7.5 Km/H) (S53). the judgment of S53 - Yes it is - since it is in the fully 
slowed-down condition at the time and it does not have the need for ABS control, pass 
S52 — although a return is carried out - judgment of S53 No it is — it shifts to S54 at the 
time. 

[0038] At S52, they are the phase flag PI, a lock flag Flokl, and the continuation flag 
Fcnl. It is reset by 0, respectively and a return is carried out after that, next, the time of a 
lock flag Flokl judging whether it is 0, being before ABS control initiation in S54, and a 
flag Flokl being 0 - S55 - shifting - the deceleration DV 1 (however, referred to as DV 
1<=0) of wheel speed VI — below the predetermined value DO (for example, -3G) 
****** - judging - the judgment - Yes it is - it shifts to S56 at the time. On the other 
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hand, the judgment of S54 No It shifts to S59 at the time. 

[0039] next, the judgment of S55 - Yes it is — the braking control signal which the lock 
flag Flokl was set to 1 at the time (S66), and then the flag PI was set to 2, shifted to 
Phase II (after [ a boost ] maintenance phase) (S57), and then was beforehand set to 
Phases II is outputted to boost bulb 20a and reducing valve 20b (S58), and a return is 
carried out after that. In this case, boost bulb 20a and reducing valve 20b are held at a 
clausilium condition (the rate of duty = 0). 

[0040] Since after ABS control initiation is a flag Flok 1= 1, it shifts to S59 from S54, a 
flag PI judges whether it is 2 (S59), and it shifts to S60 at the time of flag PI =2, and 
when it is not flag PI =2, it shifts to S63. In S60, slip ratio SI judges whether it is below 
the 2-3 middle slip ratio threshold Bsg, and it is the inside of the beginning. No Since it is 
judged, it shifts to S58 from S60, but if it is repeated and becomes the slip ratio SI <= 
threshold Bsg, in the following S61 of S60, a flag PI will be set to 3 and will shift to 
Phase III (reduced pressure phase). 

[0041] Next, at S62, it is Phase III. The braking control signal beforehand set as the ** is 
outputted to boost bulb 20a and reducing valve 20b, and carries out a return after that. 
Phase III The boost bulb 20 is then held at a clausilium condition (the rate of duty = 0), 
and reducing valve 20b drives at the predetermined rate of duty. By the judgment of S59, 
when a flag PI is not 2, in the following S63 of S59, a flag PI has it judged whether it is 
3, it shifts to S64 at the time of flag Pl=3, and the judgment of S63 No It shifts to S67 at 
the time. 

[0042] Next, in S64, it is judged whether deceleration DV 1 is equal to the 3-5 middle 
decelerating threshold B35, and it is the inside of the beginning. No Since it is judged, it 
shifts to S62 from S64, but if it is repeated and becomes the decelerating DV1= threshold 
B35, in S65, a flag PI will be set to 5 and will shift to Phase V (after [ reduced pressure ] 
maintenance phase). Next, in S66, the braking control signal beforehand set to phase V is 
outputted to boost bulb 20a and reducing valve 20b, and carries out a return after that. In 
this case, boost bulb 20a and reducing valve 20b are held at a clausilium condition, next, 
judgment of S63 No it is ~ the time - S67 ~ setting - Flag P ~ it judges whether it is 1= 
5, and shifts to S68 at the time of flag Pl=5, and when it is not flag Pl=5, it shifts to S74. 
Slip ratio SI has it judged at the time of flag Pl=5 whether it is more than 5-1 slip-ratio 
threshold Bsz (S68). 

[0043] Inside of the beginning No It winds shifting to S66 from S68, since it is judged, 
and is ******. Slip ratio SI increases in Phase V, and the judgment of S68 is Yes. When 
it becomes, in S69, a flag PI is set to 1, and shifts to Phase I (phase of a boost), and it is 
the continuation flag Fcnl. It is set to 1. Next, it starts after the timer Tl which counts the 
elapsed time after initiation of Phase I resetting in S70. It is judged whether it is below 
the sudden boost period Tpz when the count time amount Tl of a timer Tl was 
beforehand set up in S71 . Among the beginnings next, at the time of below the sudden 
boost period Tpz It shifts to S72 from S71, and the braking control signal beforehand set 
up in S72 for the initial sudden boost of Phase I is outputted to boost bulb 20a and 
reducing valve 20b, and carries out a return after that. In this case, boost bulb 20a drives 
at the predetermined rate of duty, and reducing valve 20b is held at a clausilium 
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condition. 

[0044] Next, after shift, the judgment of S67 at Phase I No Since it becomes, it shifts to 
S74 from S67, and judges whether it is flag Pl=l in S74. At the time of flag Pl=l In S75, 
deceleration DV 1 judges whether it is less than [ 1-2 middle decelerating threshold 
B12 ], and the judgment the inside of the beginning No Since it becomes, it repeats 
shifting to S71 from S75, and shifting to S72 from S71 before progress of the sudden 
boost period Tpz. this — winding — ****** ~ if the sudden boost period Tpz passes after 
shift in inside at Phase I — judgment of S71 No Since it becomes, shift shift is carried out 
toS73. 

[0045] In S73, the braking control signal for ****** of Phase I is outputted to boost bulb 
20a and reducing valve 20b, and carries out a return after that. In this case, boost bulb 20a 
drives at the predetermined rate of duty, and reducing valve 20b is held at a clausilium 
condition. Next, while having repeated shifting S73 from S71, the judgment of S75 is 
Yes. If it becomes, in S76, a flag PI will be set to 2 and will shift to S58 after that. In this 
way, after initiation of ABS control, it continues for two or more cycles in order of Phase 
II, Phase III, Phase V, Phase I, Phase II, Phase III, and performs, and is Yes by the 
judgment of S53. If it becomes or the brake switch 25 is turned off, a series of ABS 
control will be completed (refer to drawing 19 ). In addition, the above ABS control is 
similarly performed-like in parallel to the other brake gears 12-14, although ABS control 
of the brake gear 1 1 of the forward left ring 1 was explained as an example. 
[0046] Next, the 1st channel is explained as an example about master cylinder fluid 
pressure presumption control peculiar to this invention, referring to drawing 12 - drawing 
18 . In addition, although this master cylinder fluid pressure presumption control is 
performed by this example by interruption processing in every 8ms to said main routine, 
it constructs to a main routine and **** is also good. First, if the outline of this control is 
explained, master cylinder fluid pressure (henceforth M/C fluid pressure) is the wheel- 
cylinder fluid pressure (henceforth W/C fluid pressure) of caliper lib, and the reduced 
pressure phase III, although decided according to the treading-in force of a brake pedal. It 
can presume based on a reduced pressure period, the boost period of the boost phase I, 
the maps Ml and M2 set up beforehand, and M3 grade. 

[0047] As shown in drawing 12 , it is the reduced pressure phase III of the 2nd cycle. 
W/C fluid pressure Pwcl at the time of initiation Reduced pressure phase III Car-body 
deceleration DVr at the time of initiation It applies to a map Ml and calculates, next, 
reduced pressure phase III W/C fluid pressure Pwc2 at the time of termination W/C fluid 
pressure Pwcl from — as the value which deducted a decompressed part by reduced 
pressure — W/C fluid pressure Pwcl A map M2 and reduced pressure phase III Reduced 
pressure time amount DTo of the net which can be set It bases and calculates. Next, boost 
time amount ATo of the net in the boost phase I It calculates. Next, reduced pressure 
phase III of the 3rd cycle W/C fluid pressure Pwc3 at the time of initiation Reduced 
pressure phase III Car-body deceleration DVr at the time of initiation It applies to a map 
Ml and calculates. Next, an example is taken by boost time amount becoming short, so 
that the M/C fluid pressure Pm is high, and they are the W/C fluid pressure Pwc2, the 
W/D fluid pressure Pwc3, and the boost time amount ATo to a map M3. It applies and 
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the M/C fluid pressure Pm calculates. 

[0048] In addition, reduced pressure time amount DTo of said net It is the conversion 
time amount which carried out the multiplication of the predetermined rate of duty of 
pressure-reducing-pressure-control-valve 20b at the time of reduced pressure to the 
reduced pressure period DT. Moreover, net boost time amount ATo It is the sum of the 
conversion time amount ATol which carried out the multiplication of the predetermined 
rate of duty of boost valve 20a at the time of a sudden boost to the sudden boost period 
Tpz, and the conversion time amount ATo2 which carried out the multiplication of the 
predetermined rate of duty of boost valve 20a at the time 0 f ****** to the ****** period 
(AT-Tpz). That is, since maps M2 and M3 are beforehand set up considering the reduced 
pressure time amount and boost time amount at the time of considering as 100% of rates 
of duty as a premise, they apply conversion time amount. 

[0049] Here, maps Ml, M2, and M3 are explained. The map Ml of drawing 16 is the car- 
body deceleration DVr which is the deceleration of car body speed Vr. Relation with the 
W/C fluid pressure Pwc is set up beforehand, and these both are in proportionality. The 
map M2 of drawing 17 shows the property when decompressing the W/C fluid pressure 
Pwc through reducing- valve 20b, and, as for reduced pressure time amount and the W/C 
fluid pressure Pwc, has a non-line type relation, instantiation - like — the W/C fluid 
pressure Pwc — lOOkg/cm 2 from — 60 kg/cm 2 In case it decompresses, requiring the 
reduced pressure time amount of ms (105-80) is shown, what shows the boost property of 
two or more M/C fluid pressure Pm when boosting the map M3 of drawing 18 through 
boost valve 20a — it is — instantiation — like ~ the M/C fluid pressure Pm — 120 kg/cm 2 
it is — the time — the W/C fluid pressure Pwc — 60 kg/cm 2 from — a time amount boost 
of deltat » if it carries out - the W/C fluid pressure Pwc — 80 kg/cm 2 Becoming is 
shown. 

[0050] Next, the routine of master cylinder fluid pressure presumption control is 
explained, referring to drawing 13 - drawing 15 . When control is started, various signals 
are read first (S80), the judgment of S81 is minded, and it is the continuation flag Fcnl. 
When it is 1 It judges whether the phase flag PI changed to "3" from "2" (S82). The 
judgment is Yes. It is the car-body-speed Vr empty vehicle object deceleration DVr at the 
time. It calculates (S83). Next, car-body deceleration DVr It applies to a map Ml and is 
the W/C fluid pressure Pwcl . It starts after the timer T2 for calculating (S84), next 
clocking the reduced pressure period DT resetting (S85), and next, a flag Ft2 is set to 1 
(S86), and carries out a return after that. 

[005 1] judgment of S82 No it is — it shifting to S87 from S82, and through the judgment 
of S87, at the time, when a flag Ft2 is 1 It judges whether whether the flag's P f sl having 
changed to "5" from "3" and a reduced pressure phase that is, were completed (S88). the 
judgment - Yes it is - the time — the time check of a timer T2 - time amount to reduced 
pressure period DT it calculates — having (S89) - a degree ~ the reduced pressure period 
DT It is carrying out the multiplication of the duty ratio of the control signal which drives 
pressure-reducing-pressure-control-valve 20b in the case of reduced pressure. The 
reduced pressure time amount DTo which converted reducing- valve 20b into the time 
amount which opened 100% calculates (S90), next it is the W/C fluid pressure Pwcl to a 
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map M2. The reduced pressure time amount DTo is applied and it is the W/C fluid 
pressure Pwc2. It calculates (S91) and a return is carried out after that. 
[0052] judgment of S88 No it is - it shifting to S92 from S88 at the time, and whether 
the flag PI changed from "5" to "1" that is, a ****** [ that the boost phase was started ] - 
- judging (S92) — the judgment — Yes it is — it starts after timer T3 for clocking the boost 
period AT resetting (S93), and next, a flag Ft3 is set to 1 (S94), and carries out the return 
of the time after that, judgment of S92 No At the time, shift to S95, and through the 
judgment of S95, when a flag Ft3 is 1, it shifts to S96. it is - a ******[ that whether the 
flag's Fsl having changed to "2" from "1" and a boost phase that is, were completed ] — 
judging (S96) — the judgment ~ Yes it is - at the time the time check of timer T3 — boost 
period AT of time amount to a boost phase Calculate (S97) and then it sets to S98. The 
sudden boost time amount ATol which carried out the multiplication of the 
predetermined duty ratio of the control signal which drives boost valve 20a at the time of 
a sudden boost to said sudden boost period Tpz, ****** time amount ATo2 which 
carried out the multiplication of the predetermined duty ratio of the control signal which 
drives boost valve 20a at the time of****** to the ****** period (AT-Tpz) These 
[ ATol ] The boost time amount ATo which is the sum of ATo2 calculates (S98), and a 
return is carried out after that. 

[0053] judgment of S96 No it is — a ****** [ that the reduced pressure phase of whether 
it shifted to S99 at the time, and the flag PI changed from "2" to "3" and the 3rd cycle 
that is, was started ] ~ judging (S99) — the judgment No it is, although the return of the 
time is carried out the judgment — Yes it is — the time -- said S83 — the same — car-body 
deceleration DVr It calculates (SI 00). Next, this car-body deceleration DVr It applies to a 
map Ml and is the W/C fluid pressure Pwc3. It calculates (S101), next the W/C fluid 
pressure Pwc2, Pwc3, and the boost time amount ATo are applied to a map M3, and the 
M/C fluid pressure Pm calculates (SI 02). in this case, W/C fluid pressure — Pwc2 from — 
Pwc3 The M/C fluid pressure Pm from which the boost time amount taken to boost turns 
into the boost time amount ATo calculates by complement. 

[0054] W/C fluid pressure since boost time amount becomes short in the case where the 
M7C fluid pressure Pm is higher so that a map M3 may show ~ Pwc2 from — Pwc3 The 
M/C fluid pressure Pm from which the boost time amount taken to boost turns into the 
boost time amount ATo can presume that it is actual master cylinder fluid pressure. Next, 
W/C fluid pressure Pwc3 When [ both ] it judges whether it is almost equal to the M/C 
fluid pressure Pm presumed as mentioned above (SI 03) and judges with it being Pwc3 
**Pm, in order for flags Ft2 and Ft3 to be reset by 0 (SI 04) and then to terminate the 1st- 
channel ABS control, they are flags PI, Flokl, and Fcnl. It is reset by 0, respectively and 
a return is carried out after that. Consequently, a series of ABS control in the 1st channel 
is completed, in addition, judgment of SI 03 No it is — sometimes in SI 06, both the flags 
Ft2 and Ft3 reset 0 having — the following SI 07 - setting — W/C fluid pressure Pwcl 
W/C fluid pressure Pwc3 it replaces — having — after that S85 — shifting — S85 or 
subsequent ones — said — it will be repeated similarly. 

[0055] Next, it explains, making the brake gear 1 1 of the forward left ring 1 into an 
example, and referring to drawing 19 about an operation of the ABS control explained 



h g eg b eb eg e e 



above. In the ABS control non-running state at the time of moderation, if the brake fluid 
pressure generated by brake ** Dahl's 25 treading-in actuation boosts gradually and the 
rate of change (deceleration DV 1) of wheel speed VI amounts to -3G, the lock flag 
Flokl will be set to 1, and ABS control will be substantially started from the time of day 
ta. In the 1st cycle immediately after this control initiation, the friction status value Mu is 
set to 3 (high friction condition), and various kinds of control thresholds according to a 
run state parameter are set up. 

[0056] Next, various kinds of control thresholds are compared, the slip ratio SI of a front 
wheel 1 and the wheel deceleration DV 1 are changed from a phase 0 at Phase II, and 
brake fluid pressure is held at the level after a boost. If slip ratio SI falls from the 2-3 
middle slip ratio threshold Bsg, it shifts to Phase III (reduced pressure phase) from Phase 
II, and brake fluid pressure will decrease with predetermined inclination, and the turning 
effort of a front wheel 1 will begin to be recovered from the time of day tb. furthermore, 
reduced pressure - continuing — the wheel deceleration DV 1 — threshold B35 (0G) up 
to - if it falls - phase III from - it shifts to Phase V (after [ reduced pressure ] 
maintenance phase), and is held from the time of day tc at the level after brake fluid 
pressure decompressing. 

[0057] If slip ratio SI becomes in this phase V more than 5-1 slip-ratio threshold Bsz, it 
is the continuation flag Fcnl. It is set to 1 and ABS control shifts to the 2nd cycle from 
time of day td. At this time, it shifts to Phase I (boost phase) compulsorily, and 
immediately after shifting to Phase I, it boosts brake fluid pressure by the steep slope 
between the sudden boost time amount Tpz set up beforehand, and, as for after this 
sudden boost, brake fluid pressure goes up gradually with loose inclination more. In this 
way, it boosts brake fluid pressure certainly immediately after shifting to the 2nd cycle, 
and good braking pressure is secured. 

[0058] Since the various control thresholds corresponding to the run state parameter 
which the suitable friction status value Mu is determined after the 2nd cycle, and is 
decided by the friction status value Mu and car body speed Vr on the other hand are set 
up based on tables TB2 and TB3, control of the precise brake fluid pressure according to 
a run state will be performed. Then, in the phase V in the 2nd cycle, when slip ratio SI is 
larger than a threshold Bsz, it shifts to the phase I of the 3rd cycle. 
[0059] Car-body deceleration DVr in case a front wheel 1 locks first during ABS control 
activation in ABS control of this application here A map Ml to brake fluid pressure Pwcl 
It detects. Next, the brake fluid pressure Pwcl The reduced pressure time amount DTo of 
a reduced pressure phase, and brake fluid pressure Pwc2 after [ a map M2 to ] reduced 
pressure It detects. Next, the brake fluid pressure Pwc2 Car-body deceleration DVr in 
case the boost time amount ATo which boosts is found and a front wheel 1 locks after the 
boost A map Ml to brake fluid pressure Pwc3 It asks and is the brake fluid pressure 
Pwc2. Brake fluid pressure Pwc3 The boost time amount ATo is applied to a map M3, 
and the master cylinder fluid pressure Pm is presumed. 

[0060] thus, operation information, such as reduced pressure time amount [ in / detection 
wheel speed VI -V4 of four flowers is made into basic information and / ABS control ], 
and boost time amount, a map Ml, and M - the master cylinder fluid pressure Pm can be 
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presumed economically, without using a fluid pressure sensor etc. from 2 and 3, in order 
to presume the master cylinder fluid pressure Pm. And brake fluid pressure Pwc3 Since 
ABS control is ended when it becomes almost equal to the master cylinder fluid pressure 
Pm, an ABS control termination judging simplifies and ABS control can be ended 
rationally. The master cylinder fluid pressure Pm presumed as mentioned above can be 
variously used effectively, in order to raise the precision and dependability of ABS 
control. For example, according to the master cylinder fluid pressure Pm, it becomes 
possible to set the sudden boost period, sudden boost rate, and ****** rate of a boost 
phase as adjustable. 

[0061] In addition, the road surface friction presumption processing in said example, data 
processing of false car body speed, etc. are what shows an example. You may constitute 
so that it may calculate by various approaches other than this, and you may constitute so 
that the brake fluid pressure of a rear wheel may be controlled to right-and-left 
independence. Moreover, you may constitute so that it may set up by learning control etc. 
by making the period Tpz of a sudden boost phase adjustable, and said maps Ml, M2, 
and M3 show an example, and the map according to the property of a boost valve or a 
reducing valve is applied. In addition, of course, this invention can be carried out in the 
mode which added various modification in the range which does not deviate from the 
meaning of this invention. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Antiskid-brake equipment of the car equipped with a wheel speed detection 
means characterized by providing the following to detect the rotational speed of a wheel, 
a fluid pressure adjustment means adjust the brake fluid pressure of a front wheel and a 
rear wheel, and an antiskid-control means control a fluid pressure adjustment means so 
that brake fluid pressure changes based on the wheel speed detected with the wheel speed 
detection means in the fluid pressure control cycle which contains a boost phase and a 
reduced pressure phase at least A car-body-speed operation means to calculate car body 
speed from the wheel speed detected with the wheel speed detection means A 1st fluid 
pressure detection means to detect the 1st brake fluid pressure in case car-body 
deceleration is searched for in response to said car body speed and a wheel locks using 
this car-body deceleration A 2nd fluid pressure detection means to find the reduced 
pressure time amount of the reduced pressure phase which decompresses said 1st brake 
fluid pressure, and to detect the 2nd brake fluid pressure after reduced pressure from the 
1st brake fluid pressure and reduced pressure time amount A 3rd fluid pressure detection 
means to detect the 3rd brake fluid pressure in case a wheel locks in the next fluid 
pressure control cycle of the fluid pressure control cycle which searched for car-body 
deceleration in response to said car body speed, and asked for the 1st brake fluid pressure 
using this car-body deceleration, A master cylinder fluid pressure presumption means to 
find the boost time amount of the boost phase which boosts said 2nd brake fluid pressure, 
and to presume master cylinder fluid pressure using the 2nd brake fluid pressure, the 3rd 
brake fluid pressure, and boost time amount 

[Claim 2] Said antiskid-control means is antiskid-brake equipment of the car according to 
claim 1 characterized by being constituted so that control of a fluid pressure adjustment 
means may be ended when the 3rd brake fluid pressure reaches near the master cylinder 
fluid pressure for which it asked with the master cylinder fluid pressure presumption 
means. 

[Claim 3] Said 1st fluid pressure detection means is antiskid-brake equipment of the car 
according to claim 1 characterized by having the map which set up beforehand car-body 
deceleration and the correlation of brake fluid pressure. 

[Claim 4] Said 2nd fluid pressure detection means is antiskid-brake equipment of the car 
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according to claim 3 characterized by having the map which set up beforehand the 
correlation of brake fluid pressure and reduced pressure time amount. 
[Claim 5] Said 3rd fluid pressure detection means is antiskid-brake equipment of the car 
according to claim 3 characterized by being the map which set up beforehand car-body 
deceleration and the correlation of brake fluid pressure, and having said map of the 1st 
fluid pressure detection means, and a common map. 

[Claim 6] Said master cylinder fluid pressure presumption means is antiskid-brake 
equipment of the car according to claim 4 characterized by having the map which set up 
beforehand master cylinder fluid pressure, brake fluid pressure, and the correlation of 
boost time amount. 



[Translation done.] 
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